Historic, archived document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 


ACIFIC 


INloatTH 


Wrest 


FOREST AND RANGE 
EXPERIMENT STATIO 


‘USDA FOREST SERVICE RESEARCH NOTE} 


PNW- 307 


December 1977 


COMPARISON OF SILVICULTURAL METHODS AT COYOTE CREEK 
WATERSHEDS IN SOUTHWESTERN OREGON--A CASE HISTORY 


by 


Don Minore, Principal Plant Ecologist, = 


Richard E. Carkin, Forester, 


and 


PHL WGI AY 


Richard L. Fredriksen, Research Soil Scientist 


ABSTRACT 


Three similar southwestern Oregon watersheds, all having cool 
and moist climates, were logged by different methods in 1971. Five 
years after logging, regeneration was adequate on all three water- 
sheds, but most abundant under a partially cut overstory. Tractor 
yarding compacted the subsoil, but seedling heights were similar on 
tractor and high-lead areas in 1976. Scarified, tractor-yarded 
areas regenerated most promptly. 
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INTRODUCTION 


Mixed conifer) tomesies an 
southwestern Oregon contained 
approximately 10 percent of the 
Nation's softwood sawtimber in 
L959 (Hayes, 1959) es Miehwot sthas 
timber has been cut since then, 
but the remaining old-growth 
forests Constitute yanwextreme ly, 
valuable resource. | ihasmuneut 
Teservoir of Old orowiiet imben 
will become progressively less 
important as logging operations 
continue, and southwestern Ore- 
gon's forese) product waimdustery, 
will become increasingly depend- 
Ct Ons Ehes young mone sesmelat 
replace harvested old-growth 
stands. Unfortunately, prompt 
replacement of old-growth stands 
by vigorous young forests does 
not always occur. Hundreds of 
thousands of acres in south- 
western Oregon do not support 
conifer stocking (MacLean 1976). 
Dancectly Ox (ida rectitys most 10 
these uns tockedyaeres, are the 
result of logging operations. 


Depending on the environment 
in whach ab )s wappltedearal conven 
timber harvesting technique may or 
Nay not cCreaterytonesia mecgencas. 
ation problems. Clearcutting is 
followed by abundant regeneration 
in some forest environments. In 
others, it creates conditions 
that make successful regeneration 
dtfttveulte..  Samallian iy secemoal 
of the old-growth voverns comy mn 
several stages through partial 
cutting may be necessary in some 
environments but may complicate 
logging and hinder seedling 
growth in others. 


Just as regeneration success 
varies with a given harvesting 
technagque in diltferentwenvrmon— 
ments, so does it vary with 
different techniques in the same 
environment. It may not always 
be possible to identify optimal 


harvesting techniques in advance, 
but there are such technxquesmton 
every environmental situation. 
Yarding methods, saze of veuttane 
unit, and the amount of soil 
scarification and compaction are 
some of the variables that in- 
fluence the establishment and 
growth of new stands in all 
environments. AS) sp dist sou! 
continuing effort to relate 
forest environments to harvesting 
techniques and subsequent forest 
regeneration in southwestern 
Oregon, the U.S. Forest sempeice 
is monitoring and comparing these 
Vaniables on three adjgiaceme 
experimental watersheds in the 
Umpqua National Forest. 


STUDY AREA ENVIRONMENT 


The three study watersheds 
are located in the South Umpqua 
Raver basin “(T9529 S = Rees laeeg ee 
They originally supported a mixed 
Conifer forest ycontadnin cede 
proximately 50,000 board feet 
per acre (440 m3/ha). Douglas-fir 
(Pseudotsuga menziesit (Mirb.) 
Franco), grand fir (Abtes grandis 
(Dougl.) Lindl.), incense-cedar 
(Libocedrus decurrens Torr.), and 
Sugar pine (Pinus lambertiana Dougl.) 
predominated in the old growth. 
Occasional ponderosa pines (Pinus 
ponderosa Laws.) and western 
hemlocks (Zsuga heterophylla 
(Raf.) Sarg.) were also present. 
Occupying adjacent drainages 
(fig. 1), the three watersheds 
comprise 171, 169, and 12355aeres 
(69.2, 68.2, and 49.8 ha) Ss ihese 
Coyote Creek watersheds are 
referred to as €C-1, CC=22eand 
CGS 


Elevations range from 2,300 
to 3,500: feet (700 ‘to: a Osim 
within the three watersheds. 

Slopes are gentle to moderate for 
the most part, with occasional 
steep pitches exceeding 50 percent. 
Soils are loams, silt loams% and 
Silty clay loams, developed from 
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Figure 1.--Map of the three study watersheds, 
showing roads and cutting units. 


reddish breccia and agglomerate 
parent materials throughout most 
of the area; clay loams and clays 
of DaSaltic .origin occupy. 5. to 

10 percent of the watersheds 
(Richlen 1973). 


in; i971 .7ust before ‘the 
watersheds were logged, 61 
environmental classification 
plots were established at rep- 
resentative locations in the 
study area (14 plots in CC-l, 
Zora GGs2 i) 616 an GG=3).- Slope, 
aspect, soil depth (shallow or 
deep), soil texture, and vege- 
tation were recorded at each 
location. Radiation, moisture, 
and temperature indices were 
then determined for each. plot, 
and the plot environment was 
described according to the 
procedure outlined by Minore 
(1972). Future regeneration 
success after clearcutting was 
estimated by using the regression 
equations listed by Carkin and 
Minore (1974). 


Radiation indices (values 
determined from slope and aspect 
measurements) measured on the 
environmental plots reflected 
the variety of slopes and aspects 
found within the study area. 

They ranged from 0.244 (low) to 
0.569 (high). Soils sampled on 
the environmental plots were deep 
Clay loams and silty clay loams 
for the most part (74 percent of 
the plots), but some deep loams 
(14 percent) and shallow, stony 
soils (12 percent) were also 
noted. 


Plane SpeCres on “ihe, env 1 - 
ronmental plots (T7suga heterophylla, 
Clintonta untflora, Anemone 
deltotdea, and Smilacina stellata, 
for example) indicated moist 
conditions throughout the three 
watersheds. Although all three 
were moist by South Umpqua and 
southwestern Oregon standards, 
CC-3 (moisture index 11.5) was 
more morst than either CC-1 
(iorsture andex 10.3) or CC-2 


(moisture index 9.9). The major- 
ity o£ the ‘environmental, plot 
vegetation indices also indicated 
cool conditions] Oniy one thand 
of the area sampled was classified 
as iwanm! on shot byartile. pillamit 
SpecLles OCGUrrine) there. | Lemper- 
ature differences among the 
watersheds were small. CC-3 (tem- 
perature index 5.8) was cooler 
than either CC-1 (temperature 
index 6.2) or CC-2 (temperature 
index 6.9). 


When measured elevation, 
radiation, moisture, and temper- 
ature) indices awenLesuscd. cor pme- 
dict the Lultunesstockine on these 
aGeas) after clearcuttane. @CC=S 
(predicted stocking = 79 percent) 
appeared to be better suited to 
regeneration than CC-1 (predicted 
stocking = /4 percent). on GC-Z 
(predicted stocking = 65 percent). 


SILVICULTURAL METHODS 


All three watersheds were 
harvested during the summer of 
1971, but different methods were 
used on each. A preparatory cut 
for creating a shelterwood stand 
was applied in one watershed 
(CG=1)5 cleareuttingin thes othien 
two. Slash treatment warleda iput 
no broadcast burning was done 
anywhere on the study area. 


Figure 2.--Lower 
portion of CC-3 
(clearcut in one 
large unit). May 
LOTG6;- 


Cuttinie: In CC) er eean 
average residual overstory aed 
area of 155 ft4/acre (6.2 m2/ha) 
with a canopy density of 74 per- 
cent. “S€arification by tractor 
yarding in this watershed removed 
the duff on half of the area 
creating a mineral soil seed bed. 
Slash was machine-piled and burned. 


Twenty small units from 1.6 
to) 555 acres .(0965 “ton S4ha mena 
size were clearcut on CC-2; 10 
were tractor-yarded and 10 were 
high-lead yarded. Slash was 
machine-piled and burned on all 
the tractor-yarded units. Machine 
piling was also done on one high- 
lead unit; on the other nine, slash 
material more than 8 feet long and 
8 inches in diameter (2.4 m long 
and 2.0) em: ani Chemie) was piled 
by high-lead (YUM!/-yarded). All 
landings were ripped after logging 
was completed. 


CC-3 was clearcut as one 


large 123-acre (49.8-ha) unit 
(fig. 2). Both high-lead and 


yy YUM = yarding unmerchantable material. 


tractor yarding werevused. On 
portions of the area yarded by 
high-lead, cull logs were piled 
on landings. Where tractor 
yarding was used, slash was 
machine-piled and burned. The 
10 landings used in logging this 
clearcut were ripped at the end 
of the operation. 


REGENERATION AND SEEDLING GROWTH 


Beginning in the spring of 
1973, after the first postlogging 
growing season, regeneration was 
monitored annually by examining 
several hundred circular stocking 
plots. Exact numbers varied each 
year, but approximately 300 plots 
were examined in CC-1, 500-600 in 
CG-2- (25-30 per small clearcut) ; 
anaO0"in CC-3. . The, plots were 
located mechanically in all three 
watersheds by pacing off uniform 
distances along evenly spaced 
compass lines. These compass 
lines ran across the areas sam- 
pled for environmental classi- 
tieat1on before logging. The 
Same areas were sampled each 
spring. Remeasurement of iden- 
tical individual plots was not 
attempted. Seedlings were 
counted by species on each 1/250- 
acre (0.001 6-ha) stocking plot 
during the first two surveys. 
After 1974, plot size was re- 
duced to 1/300 acre (0.001 3-ha), 
and height measurements (the 
tallest seedlings of each species 
present) were substituted for 
seedling counts. A plot was 
considered scarified if at least 
half of its area was occupied by 
mineral soil. Four stocking 
Surveys were completed--one after 
each growing season. We recorded 
supplemental measurements of 
overstory basal area and canopy 
density in CC-1 in 1976 by using 
a 10-factor prism and spherical 
densiometer. Soil bulk density 
was also measured in all three 
watersheds during the 1976 


survey. Soil macropore space 
was measured with an air per- 
meameter at several points. 


The large clearcut (CC-3) 
was planted to Douglas-fir before 
the 1973 growing season. Seven 
of the small high-lead clearcuts 
in €G=2 were planted before.’ the 
1974 season. Unfortunately, the 
planting stock used in these areas 
was in poor condition when planted. 
Survival of this planted nursery 
stock was very poor: few planted 
seedlings were alive after the 
1975 growing season. AS a re- 
Sult, the stocking percentages 
measured in the 1973-75 surveys 
included some planted seedlings, 
but none are included in the most 
recent (1976) data. 


Because the environmental 
measurements and stocking pre- 
dictions indicated favorable 
conditions for regeneration in 
all three watersheds, we antic- 
ipated successful regeneration. 
After considering the area in 
its entirety, we concluded that 
successful regeneration did 
occur. There were noteworthy 
differences in regeneration rate 
within the study area, however-- 
differences apparently related 
to harvesting methods (fig. 3). 
Following a heavy seed crop in 
1972, .<CC-1- and. GC-2 promptly 
regenerated wherever tractor 
yarding was used--adequate 
natural regeneration was pres- 
Et, tn the partiality cut stand 
and in the small tractor-logged 
cleareut units atter the first 
growing season (table 1.) High- 
lead units an CG-2 and the large 
clearcut ain CG=5 were, slower to 
regenerate. Scarified areas 
regenerated sooner than unscar- 
ified areas in all three watersheds, 
regardless of cutting or yarding 
methods used. 
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Figure 3.--Stocking of the tree seedlings, by year and harvesting method. 


\ 
Table 1-- Average number of seedlings per cone on three southwestern Oregon watersheds, by species, year, and seed bed 
Douglas-fir! Incense-cedar Grand fir | Sugar pine Ponderosa pine | Western hemlock All species 
Watershed and seed bed SS 
1973 | 1974 1973 1974 1973 | 1974 | 1973 | 1974 1973 1974 1973 1974 1973 1974 
CC-1 (partial cut): 
Scarified 5,940 14,683 ni Ss ae a Wy (ee sys) 133 608 4 242 0 30 6,335 18,373 
Unscarified 1,107 1,857 46 218 149 134 90 107 6 6 6 3 1,403 2,325 
Burned 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
All seed beds 2,659 5,545 89 564 126 495 104 251 5 74 4 11 2,987 6,940 
CC-2 (small clearcuts): 
Scarified 2,486 2,713 403 $15 8 138 33 31 0 46 0 13 2,929 3,458 
Unscarified 464 716 60 126 13 27 24 37 0 6 0 1 561 913 
Burned 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
All seed beds NS i ay/als) 214 320 ial 83 28 34 6 26 0 7 1,626 2,183 
CC-3 (large clearcuts): 
Scarified 365 895 94 169 0 29 302 23 0 221 0 0 760 1,337 
Unscarified 243 191 7 22 45 22 41 7 0 22 ll 0 407 265 
Burned 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
All seed beds 275 536 74 95 33 24 110 15 0 122 8 0 500 792 
All watersheds combined: 
Scarified 2,936 4,449 345 625 19 328 68 123 1 96 0 14 3,369 5,635 
Unscarified 593 1,054 S7 149 50 62 42 58 1 7 3 1 748 1,331 
Burned 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
All seed beds 1,538 2,565 173 361 38 180 53 87 1 47 2 7 1,804 3,247 
1/ 


—’ For number of seedlings per hectare, multiply by 0.405. 


2/ the present USDA Forest Service (Region 6) standard for 100-percent stocking in Douglas-fir is 450 well-established seedlings per acre. 


Table 2--Average regeneration stocking on three southwestern Oregon watersheds, by species and seed bed, May 1976 


Douglas - Incense- Grand Sugar Ponderosa Western All 
Watershed and seed bed fir cedar four, pine pine hemlock species 
EDT gy I Ba) a CS re hencente = wae — hs, =e Me fe Sie Sel ey ae? Sc = 
CC-1 (partial cut): 
Scarified 65.4 4.8 Kay 9.6 4.8 i pal 89.4 
Unscarified 41.3 5.4 10.9 7.6 0.5 Wags 66.2 
Burned 0 0 0 0 0 0 0 
All seed beds Lyeigul Sieg isi 5 Noh oul hee 
CC-2 (small clearcuts): 
Scarified 51.4 8.6 4.3 2.2 9.8 0 76.3 
Unscarified ZOO 433 URC 5.0 SEG 1.4 Bat ok 
Burned 5.6 0 0 0 0 0 5.6 
All seed beds 42.0 6.8 4.8 2.8 7.4 .4 64.2 
CC-3 (large clearcuts): 
Scarified 38.8 2.0 0 0 28.6 0 69.4 
Unscarified 34.9 ie 5 rae, Und 7e0 0 55.8 
Burned 25.0 0 0 0 0 0 25.0 
All seed beds 36.5 Bel 4.2 1.0 see 0 61.5 
All watersheds combined: 
Scarified 55.0 6.8 Sai 4.4 9.8 74 80.1 
Unscarified jg 1! 4.6 9.3 6.0 255 .8 59.3 
Burned 7.0 0 0 0 0 0 7.0 
All seed beds 45.7 Day srw 4.8 6.6 a5 69.0 
Postharvest regeneration areas an CG-i and CE-2, but: burmed 
athe. partial cut, CC-1, -was spots had less. Regeneration was 
more abundant than in either abundant on the ripped landings 
clearcut watershed in 1976 Mm Elearcut areasckt eo.) 4) 
(table 2). Surprisingly, regen- 
elaclom SlLocking in. the Large, Scarification also benefited 
123-acre (49.8-ha) clearcut, the seedling height growth of 
CG-3, was ‘only slightly poorer Douglas-fir in the clearcut areas 
than the average stocking on the (table 3). Stocking percent and 
20 small clearcut units in CC-2. seedling height growth did not 
Scarified areas had more abundant vary consistently with variations 
regeneration than unscarified in overstory basal area or canopy 


Figure 4.-- 
Abundant natural 
regeneration 
present on rip- 
ped landing in 
clearcut area. 
May 1976. 


Table 3--Average tallest seedling heights on three southwestern Oregon watersheds, by species and seed bed, May 1976 


Douglas - Incense- Grand Sugar Ponderosa Western All 
Watershed and seed bed= fir woe aul teal pine pine hemlock species 
See ee FFs see SS se se Gentametens: ‘=e 
CC-1 (partial cut): 
Scarified 27.4 19.9 say) 20.1 28.0 24.5 24.4 
Unscarified 21.6 DDG 20.0 Loon | me OO 35.0 21.0 
All seed beds 25.8 20.4 2D)2 19.8 27.6 29.8 23.6 
CC-2 (small clearcuts): 
Scarified 33.1 29.0 28.0 25.7 36.3 21.0 31.5 
Unscarified 31.9 Bis 29.3 38.9 42.5 13.0 33.0 
All seed beds 32.9 29.3 28.2 30.8 36.8 19.4 31.8 
CC-3 (large clearcuts): 
Scarified 39.0 32.6 26.0 29.7 47.8 os 40.6 
Unscarified 44.5 == AME 14.0 50.0 ~= 42.5 
All seed beds 40.3 32.6 36.0 25.8 48.2 =: 41.2 
All watersheds combined: 
Scarified 31.4 26.2 26.5 ae 37.3 222 29.6 
Unscarified 28.6 28ut 25S 28,2 43.3 Mibeii Ba e8 
All seed beds 30.8 26.5 26.4 MS S77 24.0 29.4 
Number of seedlings 543 174 117 107 ; 97 9 1,047 
uy Burned seed beds have been omitted since only 3 seedlings occurred. 
density inCC-1. However, seed- grand fir, sugar pine, and 
lings of all species wenershomeer western hemlock. Douglas-fir 
under the overstory canopy of CC-1 accounted for most of the 
than they were in) thegelearenigs stocking. 
of CE=2) and €G-S) WWhen-easlel : 
seed beds and all watersheds Tractor and high-lead 
were considered, we found that yarding effects in the small 
ponderosa pine and Douglas-fir clearcuts of CC-2 are compared 
were! taller than incense cedamn- in the following tabulation: 


ELLect Tractor units | High-lead inares 


Average area scarified (percent) 90.4 39.6 

Average stocking (percent) 1500 54.8 

Average seedling height (centimeters): 
Douglas-fir 34.0 SESS, 
Incense-cedar SONS 26.0 
Grand fir ZS 28.4 
Sugar pine Zone 547 
Ponderosa pine 5558 SiGe 
All species S Ziel ce 


— 


Figure 6.--Portion 


More than twice as much area 


was scarified by tractor yarding, 


and natural regeneration was 
better on the tractor units than 
it was on high-lead units (figs. 
5 and 6). Although the regen- 
eration data were not tallied by 
yarding method on CC-3, stocking 
differences between areas where 
tractor and high-lead yarding 


occurred were very evident (figs. 


P-and. 8). Five years after 
clearcutting, regeneration was 
most abundant on tractor-yarded 
areas. Yarding method had 


little effect on seedling height 
growth (see tabulation). 


of a small high-lead 
unit in CC-2. Much 
of the area was not 
scarified; stocking 
is poor. May 1976. 


Tractor yarding usually 
rESsults In son compaction, +a 
condition which often reduces 
the growth of trees. To assess 
the influence of tractor yarding 
on soil compaction and seedling 
growth, we measured bulk density 
Of cue, top finches (10 vem) ‘of 
Soh eplus beth total herght 
and 1975 growth of an adjacent 
Douglas-fir seedling at each of 
26 points. The points were 
located on a variety of sites 
in all three watersheds, from 
undisturbed forest floor to 
heavily used skid trails and 
ripped landings. Bulk densities 


Figure 5.--Portion 
of a small tractor 
unit in CC-2. Much 
of the area was 
scarified; stocking 
is excellent. May 
1976. 


Figure 8.--High-lead 
yarded portion of 
large clearcut in 
CC-3, approximately 
150 feet (50 m) 
from area shown in 
figure 6. Note 
undisturbed vege- 
tation, debris, 
and lack of regen- 
eration. May 1976. 
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were low im allie measunements—— activity, but materials deeper 
from 0.64 on one undisturbed than 4 inches (10 cm) remain 
area to 1221 on ‘ayskaids woad compacted for many years. 
(table 4). Seedlings that grow well in 
the loosened surface soil may 

Tractor yarding anereased lack rooting space when they 
Surface soil budliedensaityensomel become’ saplings or poles 4 eum 
what in the study watersheds, compacted soil condition, ob- 
but this increased density Served to persist as Lonmpeeds 
scarcely affected seedling 55 years (Power 1974) 32 eSame 
erowth duranic “thea tamesies coun dicated by the bulk density and 
growing seasons after logging. air permeability measurements 
This lack Of CLfte ct son onomen taken on tractor logged areas 
may be misleading. Surface within the watersheds. 


Soils are readily loosened by 
frost heaving and biological 


yarded portion of 
large clearcut in 
CC-3. Note sparse ‘ 
competing vegetationy, 
¢ 
5 


Figure 7.--Tractor- 


absence of debris, 
and abundant natural 
vegetation. May 197 


Table 4--Average soil compaction and seedling height growth on three southwestern Oregon watersheds 


Macropore space 
SS || SCOCdLING 'h 
Soil depth,|Soil depth,|Soil depth, growth2 
5 cm 5 cm 30.0 cm 
ee eee 


ight 
Area Bulk density2/ G18 


Grans/Cubic centimeter ~=— = = = = = = Percent - - - - - - Centimeters 
Tractor logged!/ 0.99 21 10 10 7.8 
Undisturbed 0.88 34 cel 25 10.4 


a ._ 000 


1/ Includes tractor roads and tractor-piled areas. 


zy Measured from the top 4 inches (10 cm) of soil. 


3/ 


=’ Douglas-fir seedling height growth in 1975. 


CONCLUSIONS 


The three watersheds studied 
constitute moist, cool environ- 


ments favorable for regeneration-- 


regardless of the harvesting 
methods used in removing the 
old-growth stand. Data and 
conclusions derived from these 
watersheds, though not appli- 
able in the warm, dry conditions 
found in much of the South 
Umpqua River basin, have im- 
portant implications for the 
future management of similar 
environments. The increased 
stocking obtained after the 
preparatory shelterwood cut 

does not seem to be worth the 
increased logging effort and 
decreased seedling growth rates 
involved. If shelterwood cutting 
is applied in similar environ- 
ments, soil scarification should 
increase both regeneration 
stocking and subsequent early 
seedling growth. 


Clearcutting is probably 

the best harvesting method for 
moist, cool environments similar 
to those of the study watersheds. 
Large clearcut units like the 

one occupying CC-3, however, are 
less desirable than smaller units 
like those in CC-2. Environ- 
mental conditions on CC-3 were 
more favorable before harvesting 


Enan those on. CG-2, yet regen- 
eration was poorer. This may 

be attributed to the postharvest 
environmental differences 
associated with differing 
Clearcut SLzes on EC=-2 and CC-3. 
Individual species stocking 
alsosverted wath clearcut size 
(table 2). Ponderosa pine 
regenerated best in the large 
Credarecut, Douglas-fir, imcense- 
eédar, grand fir, and sugar pine 
were more successful in the 
small clearcuts. 


In terms of initial regen- 
eration success, tractor yarding 
was superior to high-lead 
yarding; however, the relatively 
Siall anereases in surface. so1l 
bulk density and relatively 
large decreases in subsoil 
macropore space associated with 
tractor yarding may impede 
future seedling growth. 


eal 


LITERATURE CITED 


@anskam) so) Ra Ghandi nae 
Don Minore. 

1974. Proposed harvesting 
guides based upon an 
environmental classification 
in the South Umpqua Basin 
of Oreson.| ) USDAVEOr. | SenVi. 
Res =) Notes RN Wisconsin 
ius 3) Pac ss Nomtehwesie Hone. 
and Rance expe ycimemer. 
Pomthand SiOneo. 


and 


HalyieiSiai Geile 
VOSS BOneS tpandssronces, tela 
problems of southwestern 
Onegon 7 USDA ME On aioe 27.5 
54 Dass telus aeacea Nomwthwe sic 
For.7 and Ranger Expeer oc. , 
Portiland= Ones = 


Mackeants Colans Dr 
LO7Oo) Tambe pare sounces: ous 
Douglas County, Oregon. 
USDA FORE SemVicn RES OUisee: Ditmas 
ANE fy Zoe's) LIENS a) ele. 
Northwest For. and Range 
EXpe SGN, elOmeiancdes sOncoe 


ily? 


Minore,, Done 

VO 22. Aveilassacdta:Catt Ok ons 
forest environments in the 
South Umpqua Basin. USDA 
ROT. SGavic) RES 12 Daim eIN isla Zaoe 
28 p., illus. Paes Northwesie 
For. “and aRange Expresso. 
Port lands sO neo. 


Power, William E 
1974. Effects and observations 
Of Soul) Compac ELOnieinsene 


yalem District. SUL. were 
Interns, Bur. of LandeManages 
ech? Noe 25 Oe raore 


RaehWen; ged swore Me 
ISA ASO Sev Wey Oe las 
South Umpqua area, Oregon. 
USDA For. Serv. and Soil 
Conserv. Serv. in cooperation 
with Oreg. Acric 7 Expr o ener 
Gap 


ee a ee ee ee ee ee PT ne ee ee ee — 


